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(54) Optical information reproducing and recording apparatus 



(57) A temperature inside the infomiation reproduc- 
ing and recording apparatus is always monitored and it 
Is judged whether the temperatures is a proper opera- 
tion start temperature, a stop temperature or a restart 
temperature or not. Based on this judgement, the start 



and the like of the reproducing and recording operation 
is properly controlled. Further, with respect to the repro- 
ducing and the recording of the information, their re- 
spective proper operation temperature ranges are set 
individually. 
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Description 

BACKGROUND OF THE INVENrTION 
1 ■ Field of the Invention 

[0001] The present invention relates to an optical in- 
formation reproducing and recording apparatus such as 
a CD player, an IVID player mounted on a vehicle such 
as an automobile. 

2. Description of the Related Art 

[0002] An optical information reproducing and record- 
ing apparatus such as a CD player, an MD player mount- 
ed on a vehicle such as an automobile is exposed to a 
thermal environment which Intensely changes by sea- 
sons or the weather. Accordingly, in general, a temper- 
ature sensor is mounted in the inside of the apparatus 
and when the temperature in the inside of the apparatus 
is abnormally elevated or lowered, the temperature sen- 
sor detects this phenomenon and automatically stops 
the operation of the apparatus thus preventing breakage 
and deterioration of quality of devices Inside the appa- 
ratus due to the abnormal temperature. 
[0003] In general, in an optical information reproduc- 
ing apparatus such as a CD player which reproduces 
information recorded on an optical recording medium, 
laser beams are irradiated on a recording surface of a 
disc using optical reading means including a light source 
such as a laser diode which optically reads the recorded 
information and extracts modulated components con- 
tained in the reflected light so as to reproduce the re- 
corded information. 

[0004] However, because the laser diode which con- 
stitutes a light source Is a semiconductor, there has 
been a problem that the laser diode breaks In a short 
time, when the laser diode is operated under a high tem- 
perature. 

[0005] In view of the above, a conventional optical in- 
formation reproducing apparatus adapts a constitution 
in which the temperature of the optical reading means 
is monitored and when the temperature exceeds a given 
temperature, the operation of the optical reading means 
Is stopped. Under such a constitution, when the opera- 
tion of the optical reading means is stopped and the tem- 
perature is lowered to a value below a given tempera- 
ture, the operation will start again. However, due to a 
coupled effect of the heat generated by the re-operation 
and the preheat remaining in the apparatus, the temper- 
ature of the optical reading means exceeds the given 
temperature immediately after the operation so that the 
operation must be stopped again. Such starting and 
stopping operations are cumbersome. 
[0006] On the other hand, since an optical information 
reproducing and recording apparatus such as an IVID 
player performs not only the reproduction of the infor- 
mation but also the recording of the infonnation and 
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hence. It Is necessary to drive a laser diode with a larger 
electric power at the time of recording compared with 
the electric power at the time of reproducing. The gen- 
eration of heat of the optical reading means including 

5 the light source such as the laser diode largely differs 
between the time of recording and the time of reproduc- 
ing. Accordingly, when an optical information reproduc- 
ing and recording apparatus such as the MD player is 
mounted on a vehicle, in view of the severe change of 

10 environmental temperature derived from mounting of 
the apparatus on the vehicle and hence, a delicate tem- 
perature monitoring which considers the difference of 
heat generation between the time of recording infonna- 
tion and the time of reproducing Information becomes 

'5 necessary. 

[0007] An optical information reproducing and record- 
ing apparatus such as the MD player heats a magnetic 
film on the surface of a disc, which constitutes a record- 
ing medium, at a given temperature by the irradiation of 

20 laser beams from the laser diode and simultaneously 
writes infonnation in the disc by applying a magnetic 
modulation to the above-mentioned magnetic film by 
means of an information recording magnetic head dis- 
posed adjacent to the disc. 

ss [0008] In general, it has been known that when the 
laser diode is driven under the themnal environment of 
an excessively high temperature or an excessively low 
temperature, the quality of a semiconductor which con- 
stitutes the laser diode is deteriorated, thus remarkably 

30 shortening the lifetime thereof. 

[0009] In view of the above, to prevent failures derived 
from the deterioration of the laser diode, the convention- 
al vehicle-mounting-type infonnation reproducing and 
recording apparatus detects the temperature of the ap- 

35 paratus, particularly the temperature in the vicinity of the 
laser diode and automatically stops the irradiation of la- 
ser beams, that is, the writing of the infonnation when 
the temperature exceeds a given temperature range. 
[0010] On the other hand, in an optical reproducing 

40 and recording apparatus such as the MD player, when 
infonnation signal such as music is written in the disc, 
after the recording of the information signal Is complet- 
ed, a slgnal(hereinafter called "administration signal") 
which administrates the recording conditions such as 

43 playing time of the recorded music, the recording order 
in the disc, the recording area and address In the disc 
is recorded together with administration signal area on 
the disc. After recording the Information signals, the In- 
formation reproducing and recording apparatus per- 

50 forms the reproducing and the editing of the music re- 
corded in the disc based on such administration signals. 
Accordingly, when the administration signals are not 
written due to some reasons, even when the information 
signals on the music are wholly accurately written, the 

55 reproducing and editing of the music recorded in the disc 
becomes impossible. 

[0011] However, in the conventional vehicle-mount- 
ing-type information reproducing and recording appara- 
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tus, when the temperature in the inside of the apparatus 
deviates from a given usage temperature range in the 
midst of writing the music , the writing operation is in- 
stantly stopped and the disc is ejected from the appara- 
tus housing so as to prevent the deterioration of the laser 
diode. Accordingly, the writing of the administration sig- 
nals can not be performed so that the infonnation sig- 
nals recorded in the disc when the writing is stopped are 
wasted whereby the availability of the information re- 
cording and reproducing apparatus in operation is re- 
markably reduced. 

OBJECTS AND SUMMARY OF THE INVENTION 

[0012] It is an object of the present invention to pro- 
vide an optical information reproducing and recording 
apparatus which can maintain the reliability of the appa- 
ratus even under the severe temperature change and is 
capable of performing proper operations. 
[0013] According to the present invention, an optical 
infonnation reproducing and reconding apparatus which 
records information to a optical infomnation recording 
medium and reproduces the recorded infomiation In- 
cludes first signal processing part which processes a in- 
put signal and generates a writing signal to the infomia- 
tion recording medium, infomnation writing part which 
writes the writing signal into the infonnation recording 
medium, infomiation reading part which reads infomna- 
tion recorded in the infonnation recording medium and 
generates a reading signal, second signal processing 
part which performs signal processing of the reading 
signal and generates an information reproducing signal, 
temperature detecting part which detects the tempera- 
ture of the infonnation writing part and the infomiation 
reading part, control part which controls operations of 
the information writing part and the information reading 
part based on a detected value from the temperature 
detecting part, wherein the control part performs a con- 
trol such that the control part allows the operation of the 
infonnation writing part and the infonnation reading part 
only when the detected value falls within a first temper- 
ature setting range, the control part stops the operation 
of the information writing part and information reading 
part when the detected value exceeds a second tem- 
perature setting range, and the control part allows the 
restarting of the operations of Infonnation writing part 
and the information reading part when the detected val- 
ue falls within a third temperature setting range, and the 
first to third temperature setting ranges can be set indi- 
vidually with respect to respective operations of the in- 
formation writing or the infonnation reading. 
[0014] Further, according to the present invention, an 
optical infonnation reproducing and recording appara- 
tus which records an information signal in an optical in- 
fonnation recording medium together with a administra- 
tion signal and reproduces the signals includes infonna- 
tion writing and reading part which writes the information 
signal and the administration signal into the information 



recording medium or reads the written signals by irradi- 
ating optical beams to the infonnation recording medi- 
um, temperature detecting part for detecting a temper- 

.- ature of the infonnation writing and reading part, control 

5 part which controls the writing operation or the reading 
operation of the infonnation writing and reading part in 
response to a writing or reading command and based 
on a detected value from the temperature detecting part, 
wherein the control part perfomis a control such that 

10 provided that the writing command is supplied to the 
control part, when the detected value is out of a given 
set temperature range, the control part stops the writing 
operation of the infomiation signal and shifts the writing 
operation to only the writing operation of the administra- 

'5 tion signal. 

BRIEF EXPLANATION OF THE DRAWINGS 

[0015] Fig. 1 is a bloc diagram showing a magnet-op- 
20 tic disc information reproducing and recording appara- 
tus according to an embodiment of the present inven- 
tion. 

[0016] Fig. 2 is a flow chart showing an operation of 
the apparatus shown in Fig. 1 in an infonnation repre- 
ss ducing mode. 

[0017] Fig. 3 is a flow chart showing an operation of' 
the apparatus shown in Fig. 1 in an infonnation record- 
ing mode. 

[0018] Fig. 4 is a flow chart showing an operation of 
30 the apparatus shown in Fig. 1 in an information signal 
and administration signal writing mode. 
[0019] Fig. 5 is a graph showing the relationship 
among an operation reference setting temperature 
range, a failure rate of a laser diode and a using envi- 
es ronmental temperature in the apparatus shown in Fig. 1 . 

DETAILED DESCRIPTION OF THE PRESENT 
EMBODIMENTS 

40 [0020] Fig. 1 shows a magnet-optic disc player ac- 
cording to an embodiment of the present invention. 
[0021] As shown in Fig. 1, a controller 10 is mainly 
constituted by a microcomputer and is provided for con- 
trolling an operation of a whole apparatus . The control- 

'fs ler 10 executes a main program (not explained here) 
stored in a memory 11 step by step In synchronous with 
a built-in clock. Here, at a ROM (Read Only Memory) 
table portion of the memory 11 , respective values of op- 
eration reference temperature ranges T1, T2, T3, TV, 

so T2', T3' which will be explained later are set. 

[0022] A display 1 2 and a manipulator 1 3 are mounted 
on a console panel which Is served for allowing the han- 
dling of the apparatus by a user. The display 1 2 is com- 
prised of a liquid crystal panel and light emitting diodes 

55 which display the state of the apparatus, and the manip- 
ulator 13 is constituted by a keyboard or a group of 
switches for inputting commands of operation modes 
such as an information reproducing mode and an infor- 
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mation recording mode. 

[0023] A temperature sensor 14 is constituted by a 
temperature detection semiconductor such as a ther- 
mistor or a diode and, detects a temperature of opticai 
reading part (not shown in the drawing) constituted by 
a laser diode 16 and a photodetector 18, particularly a 
temperature in the vicinity of the laser diode 1 6. Further, 
a temperature detector 15 detects the change of a re- 
sistance value or a voltage/current value of the temper- 
ature sensor 14 which brings about the temperature 
change and converts this to a temperature detected val- 
ue made of a digital value and supplies this temperature 
detected value to the controller 10. 
[0024] The laser diode 1 6 is excited by an output cur- 
rent of a laser diode driver (hereinafter described "LD 
driver")17 and Irradiates laser beams. After passing 
through a beam splitter 20, the laser beams are con- 
verged by a focusing lens 21 and forms a beam spot on 
a surface of a magnel-pptic dl.sc.22. Further, a reflection 
light from the disc surface is reflected on the beam split- 
ter 20 and is incident on the light receiving part consti- 
tuted by a light receiving element such as a photo tran- 
sistor, a photo diode and Is converted Into a electric sig- 
nal as reproducing signal of Infonmation recorded In a 
disc. After being subjected to a processing such as a 
demodulation and a digital/analog conversion by an In- 
formation reader 1 9 and a signal processor 25, such sig- 
nal is converted to an audio signal such as music and 
is outputted to a speaker from an audio signal in/out cir- 
cuit 26 through an amplifier circuit (not shown in the 
drawing). 

[0025] On the other hand, an audio input signal from 
the outside is supplied to the signal processor 25 
through the audio signal in/out circuit 26. The signal 
processor 25 performs a processing such as an analog/ 
digital conversion, a coding and the like to the audio in- 
putting signal and a formatting of the audio inputting sig- 
nal into recording signal to the disc and supplies this 
recording signal to a magnetic head driver24. The mag- 
netic head driver 24 generates a magnetic head drive 
current in response to the supplied recording signal. By 
exciting a recording magnetic head 23 with such a mag- 
netic head drive current, a magnetic film of the magnet- 
optic disc 22 is magnetized so that the Infonnatlon is 
recorded in the disc 22. 

[0026] Here, In view of the characteristics of the mag- 
net-optic disc, at the time of recording informalion to the 
disc, the controller 1 0 starts the operation of the LD driv- 
er 1 7 so as to excite the laser diode 1 6 at a high output 
and makes a recording spot on the surface of the mag- 
net-optic disc 22 have a high temperature not less than 
the Curie point. 

[0027] The manner of operation in an information re- 
producing mode of the apparatus shown In Fig. 1 is ex- 
plained hereinafter 

[0028] The controller 1 0 executes sub routine of the 
Infonnation reproducing mode shown in Fig. 2, for ex- 
ample, Inten-upting into a main routine which is always 



executed in synchronous with a built-in clock, at a given 
Interval. 

[0029] In accordance with the sub routine, the control- 
ler 1 0 always monitors whether a reproducing start com- 
5 mand Is delivered from the manipulator 1 3 or not (step 
1 0). When the user performs the manipulation of repro- 
ducing starting at the manipulator 13, the reproducing 
start command is supplied from the manipulator 13. In 
response to this reproducing start command, the con- 
10 troller 10 takes in a temperature detected value of the 
optical reading means (not shown In the drawing) Includ- 
ing the laser diode 16 from the temperature detector 15 
and Judges whether the value falls within a range of the 
reproducing start temperature range T1 which Is preset 
15 in the ROM table of the memory 11 or not (step 11). 
[0030] If the temperature detected value falls within 
the range T1 , the controller 1 0 starts the reproducing 
operation (step 1 2). That is, the controller 1 0 drives the 
magnet-optic disc 22 and the optical reading means (not 
20 shown in the drawing) including the laser diode 16 by 
means of a spindle motor and a servo mechanism (not 
shown In the drawing) and irradiates laser beams from 
the laser diode 16 to the Infonnation recording surface 
of the disc 22. Upon reflection of the laser beams on the 
2s magnetic film of the Information recording surface, the 
laser beam receives a polarization corresponding to the 
magnetizing direction of the magnetic film due to a so- 
called "Kerr effect". By detecting the polarization of the 
reflection beams and performing the demodulation 
30 processing at the photodetector 1 8 and the infonnation 
reader 19, the demodulation and reproducing of the in- 
formation recorded in the disc 22 is performed. 
[0031] During a period that the apparatus pert^omis 
the processing operation of the reproducing mode, the 
35 controller 1 0 periodically monitors an output of the tem- 
perature detector 1 5 and judges whether the tempera- 
ture detected value falls within the reproducing toler- 
ance temperature range T2 set in the ROM table of the 
memory 11 or not (step 13). If the temperature detected 
40 value falls within the range T2, the controller 1 0 monitors 
whether the controller 1 0 has received a reproducing 
stop command from the manipulator 13 or not (step 14). 
If the controller 1 0 has not received the stop command, 
the controller 10 returns to step 13 and repeats the 
43 above-mentioned monitoring procedure. If the controller 
10 has received the stop command, the controller 10 
stops the reproducing operation of the Information re- 
corded In the disc 22 and ejects the disc 22 (step 16). 
[0032] If the temperature detected value exceeds the 
50 reproducing start temperature range T1 at step 1 1 and 
exceeds the reproducing tolerance temperature range 
T2 at step 1 3, the controller 1 0 perfomis an alamn dis- 
play at the display 12 that the thennal environment of 
the apparatus Is abnormal and hence, the reproducing 
55 operation is impossible and then automatically stops the 
reproducing operation (step 15). After stopping the re- 
producing operation, the controller 1 0 monitors whether 
the controller 1 0 has received the reproducing stop com- 
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mand from the manipulator 13 or not (step 17). If the 
controller 10 has received the stop command, the con- 
troller 1 0 resets the above-mentioned alarm display and 
advances the processing to step 16 and stops the re- 
producing operation and ejects the disc 22. If the system 
control 1 0 has not received the stop command, the tem- 
perature detected value is again inputted to the control- 
ler 1 0 from the temperature detector 15 and the control- 
ler 10 judges whether the value falls within the repro- 
ducing restart temperature range T3 which is preset at 
the ROM table or not (step 18). If the temperature de- 
tected value does not fall within the reproducing restart 
temperature range T3, the controller 10 returns the 
processing to step 17 and repeats above-mentioned 
monitoring procedure and if the detected value falls 
within the reproducing restart temperature range T3, the 
controller 10 resets the above-mentioned alann display 
and retums the procedure to step 12 and restarts the 
reproducing operation. 

[0033] The relationship among respective tempera- 
ture ranges, that is, the relationship among the repro- 
ducing start temperature range T1 , the reproducing tol- 
erance temperature range T2, and the reproducing re- 
start temperature range T3 is detennined such that the 
temperature range T3 is included in the temperature 
range T1 and the temperature range T1 is included in 
the temperature range T2. 

[0034] That is, to restart the reproducing operation af- 
ter the temperature of the optical reading means (not 
shown in the drawing) including the laser diode 16 is 
elevated and exceeds the reproducing tolerance tem- 
perature range T2 and hence the reproducing operation 
is stopped, the temperature must be lowered to fall with- 
in the reproducing restart temperature range T3 which 
has a narrower range than reproducing start tempera- 
ture range T1 . In the same manner, when the tempera- 
ture of the optical reading means is lowered due to the 
lowerin g of th e envi ron mental temperatu re, to restart th e 
reproducing operation after the temperature exceeds 
the reproducing tolerance temperature range T2 and 
hence the reproducing operation is stopped, the tem- 
perature must fall with in the reproducing restart temper- 
ature range T3 having a narrower range than the repro- 
ducing start temperature range T1 . 
[0035] Accordingly, compared to a case In which the 
operation restarting Is judged using only the reproducing 
start temperature range T1 as the reference, a so-called 
"hunting phenomenon" in which the optical reading 
means repeats the re-operation and the re-stopping due 
to the temperature change immediately after the restart- 
ing of the operation can be obviated, 
[0036] Subsequently, the manner of a processing op- 
eration in the information recording mode is explained 
hereinafter. 

[0037] The controller 1 0 makes a processing sub rou- 
tine of the information recording mode shown in Fig. 3 
interrupt the main routine executed in synchronous with 
the built-in clock and executes the sub routine at a given 



interval. 

[0038] In accordance with the sub routine, the control- 
ler 10 always monitors whether the controller 10 has re- 
- -ceiv^d a recording start command from the manipulator 

s 13 or not (step 20). When the user performs the manip- 
ulation of the recording starting, the recording start com- 
mand is supplied from the manipulator 13. In response 
to this recording start command, the controller 10 takes 
in the temperature detected value of the optical reading 

'0 means (not shown In the drawing) including the laser 
diode 16 from the temperature detector 15. Then, the 
controller 10 judges whether this value falls within a re- 
cording start temperature range TV preset in the ROM 
table of the memory 11 or not (step 21). 

15 [0039] If the temperature detected value falls within 
the range T1', the controller 10 starts the recording op- 
eration ( step 22). That is, the controller 10 drives the 
magnet-optic disc 22 and the optical reading means (not 
shown in the drawing) including the laser diode 16 by 

so means of the spindle motor and the servo mechanism 
(not shown in the drawing) disposed in the inside of the 
apparatus. Further, the controller 1 0 excites the laser 
diode 1 6 through the LD driver 1 7 so as to irradiate laser 
beams of a high output to a recording surface of the disc 

25 22. The magnetic film on the disc recording surface is- 
heated by laser beams at a high temperature not less- 
than the Curie point and is demagnetized and thereafter 
is magnetized again by a magnetic field of the magnetic 
head 23 excited by infomriation recording signals from 

30 the magnetic head driver 24. Accordingly, the infomna- 
tion to be recorded is recorded on the magnetic film of 
the disc 22. 

[0040] During a period that the apparatus is perfomi- 
ing the recording operation, the controller 1 0 periodically 

35 monitors the output of the temperature detector 1 5 and 
judges whether the temperature detected value falls 
within the recording tolerance temperature range T2' set 
in the ROM table of the memory 11 or not (step 23). If 
the temperature detected value falls within the range 

40 T2', the controller 1 0 monitors whether the controller 1 0 
has received.the recording stop command from the ma- 
nipulator 13 or not (step 24). If the controller 1 0 has not 
received the stop command, the controller 1 0 returns to 
step 23 and repeats the above-mentioned monitoring 

45 procedure. If the system control part has received the 
stop command, the controller 1 0 stops the recording op- 
eration of the information to the disc 22 and ejects the 
disc 22 (step 26). 

[0041] When the temperature detected value ex- 
50 ceeds the recording start temperature range T1 ' at step 
21 and exceeds the recording tolerance temperature 
range T2' at step 23, the controller 1 0 performs an alarm 
display at the display 12 that the thennal environment 
of the apparatus is abnormal and hence, the recording 
55 operation is impossible and automatically stops the re- 
cording operation (step 25). After stopping the recording 
operation, the controller 10 monitors whether the con- 
troller 10 has received the recording stop command 
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from the manipulator 1 3 or not (Step 27). tf the cxjntroller 
1 0 has received the stop command, the controller 1 0 
resets the above-mentioned aiaim display and advanc- 
es the processing to step 26 and stops the recording 
operation and ejects the disc 22. 
[0042] If the controller 1 0 has not received the stop 
command, the controller 10 again inputs the tempera- 
ture detected value from the temperature detector 15 
and judges whether the value falls within the recording 
restarting temperature range T3' preset in the ROM ta- 
ble or not (step 28). If the temperature detected value 
does not fall within the range T3', the controller 10 re- 
turns the processing to step 27 and repeats the above- 
mentioned monitoring procedure. If the temperature de- 
tected value falls within the range T3', the controller 1 0 
resets the above-mentioned alarm display and advanc- 
es the processing to step 29 and makes the processing 
stand by for a fixed time In a so-called pose state and 
thereafter returns the processing to step 20 which is a 
starting point of the information recording mode, 
[0043] The relationship among respective tempera- 
ture range, that is, the relationship among the recording 
start temperature range T1', the recording tolerance 
temperature range T2', and the recording restart tem- 
perature range T3', is detemnined such that the temper- 
ature range T3' Is included in the temperature range T1 ' 
and the temperature range TV is included in the tem- 
perature range T2'. 

[0044] That is , when the temperature of the optical 
reading means (not shown in the drawing) including the 
laser diode 16 is elevated and exceeds the recording 
tolerance temperature range T2', the recording opera- 
tion is stopped. In such a case, to restart the operation 
thereafter, the temperature must be lowered to fall within 
the recording restart temperature range T3' having a 
narrower range than the recording start temperature 
range TV. In the same manner, when the temperature 
of the optical reading means is lowered due to the low- 
ering of the environmental temperature, to restart the 
operation after the temperature exceeds the recording 
tolerance temperature range T2' and hence the record- 
ing operation is stopped, the temperature must fall with- 
in the recording restart temperature range T3* having a 
narrower range than the recording start temperature 
range TV. 

[0045] Accordingly, compared to a case In which the 
operation restarting is judged using only the recording 
start temperature rangeTI ' as the reference, a so-called 
"hunting phenomenon" in which the re-operation and 
the re-stopping are repeated due to the temperature 
change immediately after the restarting of the operation 
can be obviated. 

[0046] Further, according to the present invention, re- 
spective temperature ranges are determined taking into 
accountthat the manner of temperature elevation of the 
optical reading means including the laser diode differs 
depending on the difference of excitation electric power 
of the laser diode between the infonnation reproducing 



mode and the infomnation recording mode. To be more 
specific, the relationship among the temperature ranges 
is detennined such that the recording start temperature 
range TV Is Included In the reproducing start tempera- 

5 ture range T1, the recording tolerance temperature 
range T2' is included in the reproducing tolerance tem- 
perature range T2 and the recording restart temperature 
range T3' is included in the reproducing restart temper- 
ature range T3. 

10 [0047] That is, in the infonnation reproducing mode 
using a small excitation electric power of the laser diode, 
large temperature ranges are set In all of the start, the 
tolerance and the restart of the operation compared to 
the information recording mode using a large excitation 

'5 electric power. 

[0048] In this manner, according to the present Inven- 
tion, while properly administrating the operation envi- 
ronment of the laser diode which Is used at the time of 
recording or reproducing information, it becomes possi- 

20 ble to execute only the reproducing processing even un- 
der the thermal environment in which the recording 
processing of infonnation cannot be executed. 
[0049] Subsequently, the second embodiment of the 
present Invention is explained hereinafter. 

25 [OOSO] The second embodiment is directed to a writ- 
ing processing of an infonnation signal and a adminis- 
tration signal which takes into account the environment 
temperature of the apparatus in the information record- 
ing mode. 

30 [0051] The second embodiment can be also realized 
by an apparatus constitution similar to the apparatus 
constitution shown in the block diagram of Fig. 1 . How- 
ever, it is assumed that an operation program relating 
to the second embodiment is stored in the memory 11 

3s shown In Fig. 1 . It is also assumed that respective values 
of operation reference temperature ranges T4 and T5 
which will be explained later are preset in the ROM table 
of the memory 1 1 , 

[0052] In the block diagram ishown in Fig. 1 , a laser 
40 diode 1 6 Is excited at a high output using an output cur- 
rent of a laser diode drive part (hereinafter described as 
"LD drive part") 1 7 and irradiates laser beams onto a 
recording surface of a magnet-optic disc 22. The laser 
beams are converged by a focusing lens 21 and forms 
45 abeamspotona magnetlcfllmontherecordlngsurface 
of the disc 22 and heats the spot at a temperature not 
less than the Curie point. Accordingly, the magnetization 
of the spot portion is dissipated and hence, the demag- 
netization ready for a new writing of infonnation is corn- 
so pleted. 

[0053] On the other hand, an audio input signal such 
as music is supplied to a signal processor 25 through 
an audio signal in/out circuit 26 which controls the inter- 
face with external apparatuses and the adjustment of 
55 input signal levels. The signal processor 25 performs a 
processing such as an analog/digital conversion, a cod- 
ing and the like to an output of the audio signal in/out 
circuit 26 and a formatting of such an output into writing 
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signals to the magnet-optic disc and supplies these writ- 
ing signals to a magnetic head driver 24. 
[0054] The magnetic head driver24 generates a mag- 
netic head drive cun-ent in response to the supplied writ- 
ing signals and a coil of a recording magnetic head 23 
is excited with such a magnetic head drive current. That 
is, a magnetic field generated by the magnetic head 23 
receives the modulation due to the audio input signal. 
Due to such a magnetic field, the spot on the magnetic 
film where the above-mentioned demagnetization is 
completed is magnetized again, and the audio input sig- 
nal such as music is written in the disc 22 as the infor- 
mation signal. 

[0055] Further, upon completion of the writing of the 
information signal such as music, the controller 10 pre- 
pares a administration signal indicative of writing condi- 
tions such as a recording time of infonnation signal, a 
recording area address on the disc and the like, fonnats 
the administration signal into writing signal to the. disc 
and supplies the writing signal to the head drive part 24. 
[0056] In accordance with a procedure similar to the 
procedureoftheabove-mentlonedwrlting of Infonnation 
signal, the controller 1 0 drives the disc 22, optical writing 
means including the laser diode 16 and the magnetic 
head portion 23 so as to write the above-mentioned ad- 
ministration signal to an administration signal area of the 
disc 22. 

[0057] The processing based on the second embod- 
iment is explained in a further specific manner. 
[0058] The controller 1 0 makes a processing sub rou- 
tine of an infonnation writing mode shown in Fig. 4 in- 
terrupt a main routine which is executed in synchronous 
with a built-in clock, then the controller 1 0 executes the 
sub routine at a given interval. 

[0059] In accordance with the sub routine, the control- 
ler 10 always monitors whetherthecontroller 1 0 has re- 
ceived a writing start command from a manipulator 13 
or not (step 30). When a user perfonns a writing start 
manipulation, the writing start command is supplied to 
the controller 10 from the manipulator 13 and the con- 
troller 10 starts the writing processing of information in 
response to the writing start command (step 31). That 
Is, the controller 10 drives the magnet-optic disc 22 and 
the optical writing means (not shown in the drawing) in- 
cluding the laser diode 16 by the spindle motor and the 
servo mechanism (not shown in the drawing) inside the 
apparatus. Further, the controller 1 0 excites the laser 
diode 16 through the LD driver 17 so as to irradiate laser 
beams of a high output to the recording surface of the 
disc 22. The magnetic film on the disc recording surface 
is heated by laser beams at a high temperature not less 
than the Curie point and is demagnetized and thereafter 
is magnetized again by the magnetic field of the mag- 
netic head 23 excited by information signal writing sig- 
nals from the magnetic head driver 24. Accordingly, the 
input audio signal such as music is recorded on the mag- 
netic film of the disc 22 as information signal. 
[0060] After the apparatus has started the writing 
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processing, the controller 10 always monitors whether 
the controller 1 0 has received a writing stop command 
from the manipulator 1 3 or not (step 32) and if the con- 
troller 10 has not received the writing stop command, 
5 the processing is advanced to step 33. The controller 
10 takes In an output of the temperature detector 15 in 
step 33 and judges whether the temperature detected 
value falls within an infonnation signal writing allowable 
temperature range T4 preset in the ROM table of the 
10 memory 11 or not. If the temperature detected value falls 
within the temperature range T4., the controller 10 re- 
turns the processing to the step 32 and repeats the 
above-mentioned monitoring procedure. 
[0061 ] If the controller 1 0 has received the writing stop 
'5 command in step 32 or the temperatu re detected value 
has exceeded the temperature range T4 in step 33, the 
controller 10 stops the writing operation (step 34). If the 
writing operation is stopped In step 33, the controller 10 
performs an aiann display in a display 1 2 to inform the 
20 user that the themrial environment of the apparatus is 
abnonnal and hence, the writing is impossible. 
[0062] The controller 1 0, afterstopping the writing op- 
eration in step 34, monitors whether the controller 10 
has received an ejection command Indicative of dis- 
25 charging the disc from the inside of the apparatus from 
the manipulator 13 or not (step 35). If the controller 10 
has not received the ejection command, the controller 
10 returns the processing to the initial step (step 30) of 
the writing operation sub routine. If the controller 10 has 
30 received the ejection command of the disc in step 35, 
the controller 1 0 again takes in an output of the temper- 
ature detector 15 and judges whether the temperature 
detected value falls within an administration signal writ- 
ing allowable temperature range T5 preset in the ROM 
35 table of the memory 11 or not (step 36). 

[0063] If the detected value falls within the tempera- 
ture range T5, the controller 10 prepares an administra- 
tion signal indicative of writing conditions such as an ad- 
dress on the disc in which Information signal which is 
40 written In the disc 22 before the writing operation is 
stopped In the above-mentioned step 34 are recorded. 
Then, after perfonning a formatting of the administration 
signal, the controllerlO supplies the administration sig- 
nal to the head drive part 21 . In accordance with a pro- 
45 cedure similar to the procedure at the time of writing the 
above-mentioned infonnation signal, the controller 10 
writes the above-mentioned administration signal Into 
an administration signal recording area of the disc 22 
(step 37). 

so [0064] In this manner, according to the present inven- 
tion, even when the writing operation is finished by in- 
terruption due to the abnormality of the environmental 
temperature of the apparatus, with respect to the infor- 
mation signal which are recorded before the writing op- 
55 eration is stopped, the administration signal are gener- 
ated and are written in the administration signal area on 
the disc in the similar manner as the case in which the 
writing operation is nonnally finished. Accordingly, even 
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after the apparatus is restored to a normal state, the in- 
formation signal recorded before tlie operation is 
stopped effectively remains and hence, the reproducing 
and the editing of the information signal become possi- 
ble. 

[0065] The controller 1 0, after writing the above-men- 
tioned administration signal to the disc, ejects the disc 
22 from the inside of the apparatus housing and com- 
pletes the writing operation by resetting all alarm outputs 
(step 38). 

[0066] On the other hand, if the temperature detected 
value does not fall within the temperature range T5, the 
controller 10 perfonns an alann display on the display 
12 to alamn a user that the temperature In the Inside of 
the apparatus is too abnomnal to allow the writing of 
even the above-mentioned administration signal. Fur- 
ther, the controller 1 0 drives an alarm sound generating 
apparatus (not shown in the drawing) to call for the at- 
tention of the user (step 39). 

[0067] After outputting such an alarm, the controller 
10 judges whether a forcible ejection command indica- 
tive of the prompt discharging of the disc from the Inside 
of the apparatus housing is outputted from the manipu- 
lator 1 3 or not (step 40). If the forcible ejection command 
Is outputted, the controller 10 allows the processing to 
advance to step 38 and perfomis the ejection of the disc 
from the apparatus housing and completes the writing 
operation after resetting the alarm output. Further, if the 
forcible ejection command is not outputted, the control- 
ler 1 0 does not perform the ejection of the disc and re- 
turns the processing to step 35 and repeats the moni- 
toring processing whetherthe controller 1 0 has received 
the ejection command or not. 

[0068] In general, It has been known that, with respect 
to the relationship between the failure rate of the laser 
diode and the using environment temperature, there ex- 
ists a tendency that corresponding to the elevation of 
the temperature, the failure rate Is gradually Increased 
and then Is sharply increased from a fixed temperature 
as a boundary. Further, it has been also known that, un- 
der the same environment, the shorter the operation 
time of the laser diode, the failure rate can be sup- 
pressed to a lower value. 

[0069] According to the present invention, with re- 
spect to the relationship between the failure rate of the 
laser diode and the using environmental temperature, 
the values of the Information signal writing allowable 
temperature range T4 and the administration signal writ- 
ing allowable temperature range T5 are determined as 
shown in Fig. 5. That Is, even when the ambient tenn- 
perature of the optical writing means including the laser 
diode 1 6 exceeds the temperature range T4, so long as 
the ambient temperature falls within the temperature 
range T5, there is no fear that the quality of the laser 
diode is rapidly deteriorated. Acconding to the present 
invention, before the ambient temperature exceeds the 
temperature range T5, the administration signal related 
with the Information signal written in the disc by that time 



is rapidly written in the administration signal area of the 
disc. 

[0070] Further since an infomiation quantity of the 
administration signal is extremely small compared with 

5 the information signal, time necessary for performing 
the writing processing of the information is extremely 
short. Even when the laser diode operation is performed 
under such a themial environment, no problem arises 
provided that the operation time is short. 

10 [0071 ] It is understood that the foregoing description 
and accompanying drawings set forth the preferred em- 
bodiments of the invention at the present time. Various 
modification, additions and alternative designs will, of 
course, become apparent to those skilled In the art In 

»5 light of the foregoing teachings without departing from 
the spirit and scope of the disclosed Invention. Thus, it 
should be appreciated that the invention is not limited to 
the disclosed embodiments but may be practiced within 
the full scope of the appended claims. 



Claims 

1 . An optical information reproducing apparatus which 
reproduces infomnation recorded in an optical infor- 
mation recording medium comprising 

an information reading part which reads the in- 
formation recorded in said information record- 
ing medium and generates a reading signal, 
a signal processing part which performs signal 
processing of said reading signals and gener- 
ates an information reproducing signal, 
a temperature detecting part which detects a 
temperature of said infonnation reading part, 
and 

a control part which controls an information 
reading operation of said information reading 
part In response to a detected value from said 
temperature detecting part, 
wherein said control part performs a control so 
that said control part allows the reading opera- 
tion of said Information reading part only when 
said detected value falls within a first tempera- 
ture setting range, said control part stops the 
reading operation of said Infomiation reading 
part when said detected value exceeds a sec- 
ond temperature setting range, and said control 
part allows a restarting of the reading operation 
of said Information reading part when said de- 
tected value falls within a third temperature set- 
ting range. 

2. An optical infonnation reproducing apparatus ac- 
cording to claim 1 , wherein said first temperature 
setting range is wider than said third temperature 
setting range and includes said third temperature 
setting range therein, and said second temperature 
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setting range is wider than said first temperature 
i; setting range and includes said first temperature 
setting range tlierein. 

An optical infomnation recording apparatus which 
records infonnation in an optical infonnation record- 
ing medium comprising 

a signal processing part which performs signal 
processing of a Input signal and generates a 
writing signal to said recording medium, 
an information writing part which writes said 
writing signals to said infonnation recording 
medium, 

a temperature detecting part which detects a 
temperature of said information writing part, 
and 

a control part which controls infonnation writing 
operation of said information writing part in re- 
sponse to a detected value from said tempera- 
ture detecting part, 

wherein said control part perfom-is a control 
such that said control part allows the writing op- 
eration of said Infonnation writing part only 
when said detected value falls within a first tem- 
perature setting range, said control part stops 
the writing operation of said Infonnation writing 
part when said detected value exceeds a sec- 
ond temperature setting range, and said control 
part allows a restarting of the writing operation 
of said information writing part when said de- 
tected value falls within a third temperature set- 
ting range. 

An optical infonnation recording apparatus accord- 
ing to claim 3, wherein said first temperature setting 
range is wider than said third temperature setting 
range and includes said third temperature setting 
range therein, and said second temperature setting 
range Is wider than said first temperature setting 
range and includes said first temperature setting 
range therein. 

An optical infonnalion reproducing and recording 
apparatus which records Information to an optical 
information recording medium and reproduces the 
recorded infonnation comprising 

a first signal processing part which processes 

a input signal and generates a writing signal to 

said infomnation recording medium, 

an infonnation writing part which writes said 

writing signals Into said information recording 

medium, 

an infonnation reading part which reads infor- 
mation recorded In said information recording 
medium and generates a reading signal, 
a second signal processing part which per- 



forms signal processing of said reading signal 
and generates an infomnation reproducing sig- 
nal, 

a temperature detecting part which detects a 
temperature of said information writing part and 
said information reading part, and 
a control part which controls operations of said 
infonnation writing part and said infonnation 
reading part based on a detected value from 
said temperature detecting part, 
wherein said control part performs a control 
such that said control part allows the operation 
of said information writing part and said infor- 
mation reading part only when said detected 
value falls within a first temperature setting 
•. range, said control part stops the operation of 
said infonnation writing part and said informa- 
tion reading part when said detected value ex- 
ceeds a second temperature setting range, and 
said control part allows a restarting of the op- 
erations of said infonnation writing part and 
said infonnation reading part when said detect- 
ed value falls within a third temperature setting 
range. 

An optical infonnation reproducing and recording 
apparatus according to claim 5, wherein said first 
temperature setting range is wider than said third 
temperature setting range and includes said third 
temperature setting range therein, and said second 
temperature setting range is wider than said first 
temperature setting range and includes said first 
temperature setting range therein. 

An optical infonnation reproducing and recording 
apparatus according to claim 6, wherein with re- 
spect to said first to third temperature ranges, an 
information writing operation and an information 
reading operation are respectively capable of indi- 
vidually setting said temperature ranges. 

An optical Information reproducing and recording 
apparatus which records an information signal In an 
optical information recording medium together with 
a administration signal and reproduces said signal 
comprising 

an infonnation writing and reading part which 
writes said information signal and said admin- 
istration signal into said infonnation recording 
medium or reads written signals by irradiating 
optical beams to said information recording me- 
dium, 

a temperature detecting part for detecting a 
temperature of said information writing and 
reading part, 

a control part which controls the writing opera- 
tion or the reading operation of said information 
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writing and reading part In response to a writing 
or reading command and based on a detected 
value from said temperature detecting part, 
wlierein, said controi part performs a control 
sucii tiiat provided tiiat said writing command s 
is supplied to said control part, when said de- 
tected value is out of a given set temperature 
range, said control part stops the writing oper- 
ation of said infomnation signal and shifts the 
writing operation to only the writing operation io 
of said administration signal. 

An optical infomriation reproducing and recording 
apparatus according to claim 8, wherein said con- 
trol part performs a control such that, when said de- is. 
tected value exceeds a second sening temperature 
range which is wider than said setting range, the 
writing operation of said administration signal is al- 
so sLopped. 

so 
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(54) Optical Information reproducing and recording apparatus 



(57) A temperature inside the information reproduc- 
ing and recording apparatus is always monitored and it 
is judged whether the temperatures is a proper opera- 
tion start temperature, a stop temperature or a restart 
temperature or not. Based on this judgement, the start 



and the like of the reproducing and recording operation 
is properly controlled. Further, with respect to the repro- 
ducing and the recording of the infonnation, their re- 
spective proper operation temperature ranges are set 
individually. 
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